Isolation of methicillin-resistant strains a) Number of methicillin-resistant strains/total number of strains b) CNS -1 is considered to be pathogenic for man ; this group contains S . epidermidis, S. capitis, S. saprophyticus, and S. xylosus.c ) CNS-2 is considered to be non -pathogenic for man ; this group contains S . warneri, S.
haemolyticus, S. hominis, S. auricularis , S. cohnii, S. simulans, S. sciuri, S. caprae, S. equorum, and S. kloosi. negative Staphylococcus (CNS) species, such as S. epidermidis , S. captitis, S. saprophyticus, and S . xylosis, which are pathogenic for man (CNS-1), decreased in July, but there was a tendency to increase. The isolation rate for DMPPC-resistant strains in all isolates in April was 37%, but that in the other terms was relatively low (all were 14%) . Non-pathogenic species of Staphylococcus (CNS-2), such as S. warneri , S.
haemolyticus, S. hominis , S. auricularis, S. cohnii, S. simulans, S. sciuri, S. caprae, S. equorum and S. kloosi were isolated at the highest rate in July , and the isolation rate for DMPPC-resistant strains of CNS-2 was high (41%) in July. In total, ten strains of S . sciuri, S. caprae, S. equorum and S. kloosi, which are usually found in soil, were isolated in July. It is considered that the ward was contaminated as that time. The cross-resistance of DMPPC-resistant and susceptible Staphylococcus against six other antibiotics, ABPC, CER, CMZ, TC, EM, and GM , was investigated ( Fig. 1 and Table 3 ) . Although most of the DMPPC-susceptible strains were also susceptible to other antibiotics or resistant to only one or two drugs , DMPPC-resistant strains were resistant to three to six antibiotics. There were two strains which showed resistance to all the seven drugs. The numbers of DMPPC-susceptible and -resistant strains of S. aureus , CNS-1 and CNS-2 are shown in Fig . 1 . The DMPPC-resistant strains of S. aureus had a high frequency of cross-resistance to other drugs and the DMPPC-susceptible strains also had cross-resistance to other drugs. The DMPPC-resistant strains of CNS-1 had multiple drug resistance , on an average to four drugs, and the DMPPC-susceptible strains of CNS-1 were resistant to 0 to 3 drugs. It is notable that 88% of S . haemolyticus, which constituted 50% of CNS-2, were resistant to DMPPC, and that the DMPPC-resistant strains of S. haemolyticus were resistant to 5 drugs on the average. The antibiotics susceptibility of 282 strains to 7 drugs is shown in Table 3 . More than half of the isolates were resistant to ABPC in each term, and the average rate of resistance to ABPC was 57%. The average rate of resistance to DMPPC and EM was 48% and 38%, respectively. In contrast, the rates of resistance to TC (14%) and CER (18%) were relatively low. The isolation of S. aureus from medical staff has been reported by several authors 8, 9, 10).
Another study has shown that mattresses and other environmental objects played an important part in MRSA infection11). Our results showed that the frequency of isolation of DMPPC-resistant staphylococci and MRSA in the total isolates of 282 strains was 48% and 20% , respectively. The frequency of isolation of MRSA was far lower than that reported by Takesue et al7) . However, preventive measures against nosocomial infection should be taken as soon as possible , since consideration of these reports indicates that the frequency of isolation of MRSA will increase . The Staphylococcus antibiogram showed that multiple drug-resistance was observed against many antibiotics and that DMPPC-resistant Staphylococcus cross-resistance was more frequent than that of DMPPC-sensitive Staphylococcus . According to the reports of Dandalides et al. 13 ) and Hamilton-Miller and Iliffe14), although community-acquired isolates are frequently susceptible to a wide variety of agents , strains isolated from hospitalized patients have been noted to be resistant to an increasing number of antibiotics.
In a review of a large number of studies, including that of Archer et al .15> and others16), it was suggested that CNS, particularly S. epidermidis , may be a reservoir for antibiotic-resistant genes in the hospital environment. Furthermore, Chambers17> demonstrated that methicillin-resistance in CNS and therapeutic failure with beta-lactam antibiotics in vivo were associated with the production of an altered pencillin binding protein (PBP), identical to PBP 2a (PBP2') found in MRSA . With this in mind, it can be seen that periodic trials should be carried out to isolate DMPPC-resistant staphylococci from the hospital environment and from the anterior nares of medical staff , since once MRSA has become endemic, extraordinary efforts may be required to halt nosocomial transmission .
